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Objective:  To examine  variation  in the duration  of  non-work-related  sickness  absence  (NWRSA)  across
geographical  areas  and  the  degree  to which  this  variation  can  be explained  by individual  and/or  contextual
factors.
Methods:  All  ﬁrst  NWRSA  episodes  ending  in  2007  and  2010  were  analyzed.  Individual  (diagnosis,  age,
sex)  and  contextual  factors  (healthcare  resources,  socioeconomic  factors)  were  analyzed  to  assess  how
much  of  the  geographical  variation  was  explained  by  these  factors.  Median  NWRSA  durations  in quar-
tiles  were  mapped  by counties  in Catalonia.  Multilevel  Cox  proportional  hazard  regression  models  with
episodes  nested  within  counties  were  ﬁtted  to quantify  the  magnitude  of  this  variation.  The  propor-
tional  change  in variance  (PCV),  median  hazard  ratios  (MHR)  and interquartile  hazard  ratios  (IHR)  were
calculated.
Results:  We  found  a geographical  pattern  in  the duration  of NWRSA,  with  longer  duration  in northwestern
Catalonia.  There  was  a small,  but  statistically  signiﬁcant,  geographical  variation  in  the  duration  of  NWRSA,
which  mostly  decreased  after adjustment  for individual  factors  in  both  women  (PCV  = 34.98%,  MHR  = 1.09,
IHR = 1.13  in  2007;  PCV = 34.68%,  MHR  = 1.11,  IHR  =  1.28  in 2010)  and  men  (PCV  = 39.88%,  MHR  =  1.10,
IHR  = 1.27  in 2007;  PCV  = 45.93%,  MHR  = 1.10,  IHR  =  1.25  in  2010);  only  in  the  case  of women  in  2010
was there  a reduction  in  county-level  variance  due  to  contextual  covariates  (PCV  = 16.18%, MHR  =  1.12,
IHR  = 1.32).
Conclusions:  County-level  variation  in the duration  of NWRSA  was  small  and was  explained  more  by indi-
vidual  than  by contextual  variables.  Knowledge  of geographic  differences  in NWRSA  duration  is needed
to plan  speciﬁc  programs  and  interventions  to minimize  these  differences.
©  2014  SESPAS.  Published  by  Elsevier  España,  S.L.U.  All  rights  reserved.
Evaluación  de  la  magnitud  de  la  variabilidad  geográﬁca  en  la  duración  de  la
incapacidad  temporal  por  contingencia  común  por  factores  individuales  y
contextualesr  e  s  u  m  e  nalabras clave:
ncapacidad temporal
alud laboral
aracterísticas biológicas
aracterísticas sociales
nálisis multilevel
Objetivo:  Examinar  la  variabilidad  de la  duración  la  incapacidad  temporal  por  contingencia  común  (ITcc)
entre áreas  geográﬁcas  y el grado  en  que factores  individuales  y/o  contextuales  la  explican.
Métodos:  Se analizaron  los  primeros  episodios  de  ITcc ﬁnalizados  en  2007  y 2010.  Se  evaluó  la variabilidad
geográﬁca  explicada  por  factores  individuales  (diagnóstico,  edad,  sexo)  y contextuales  (recursos  sanitar-
ios, socioeconómicos).  Se reperesentó  gráﬁcamente  la  duración  mediana  por  comarcas  de  Catalun˜a.  Se
∗ Corresponding author. Department of Epidemiology and Evaluation IMIM (Hospital del Mar Medical Research Institute) C/Doctor Aiguader 88. 08003 Barcelona. Spain.
el.:  +34 933160776; fax: +34 933160410.
E-mail address: isatr10279@gmal.com (I. Torá-Rocamora).
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cuantiﬁcó  la variailidad  geográﬁca  de  la  duración  de  la  ITcc entre  comarcas  ajustando  modelos  de  regresión
multinivel  de  riesgos  proporcionales,  con  episodios  anidados  en  comarcas.  Se calculó  el porcentaje  de
cambio  de  la varianza  (PCV),  el razón  de  riesgo  mediano  (RRM)  y razón  de  riesgo  intercuartílico  (RRI).
Resultados:  Se  encontró  un  patrón  geográﬁco  en  la  duración  de  la  ITcc,  con  mayor  duración  en el noroeste
de  Catalun˜a.  La  variabilidad  geográﬁca  de  la duración  de  la  ITcc  fue,  aunque  no  elevada,  estadísticamente
signiﬁtiva,  y  disminuyó  después  de ajustar  por factores  de  nivel  individual  en  mujeres  (PCV  = 34.98%,
RRM =1.09,  RRI =1.13  en  2007;  PCV  = 34.68%,  RRM =1.11, RRI =1.28  en 2010)  y  hombres  (PCV  =  39.88%,
RRM  =1.10,  RRI  =1.27  en  2007;  PCV =  45.93%,  RRM  =1.10,  RRI =1.25  en  2010);  y solo  en el caso de  las
mujeres  en  2010  hubo  una  reducción  de  la varianza  debido  a los  factores  contextuales  (PCV =  16.18%,
RRM  =1.12,  RRI =1.32).
Conclusiones:  La  variabilidad  geográﬁca  de  la duración  de  la  ITcc fue  pequen˜a  y explicada  principalmente
por  los  factores  de  nivel  individual.  El  conocimiento  de  las  diferencias  geográﬁcas  en  la duración  de  la
ITcc es necesario  para  planiﬁcar  programas  e intervenciones  especíﬁcas  para  reducir  al  mínimo  estas
diferencias.
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Non Work-related Sickness Absence (NWRSA) represents a high
conomic, social and health care burden,1–3 is determined by
ultiple factors and its geographical variations may  be of great
agnitude and could determine its duration.4,5 In addition to the
nciting pathology, both individual factors, such as age and gen-
er, and contextual factors related to the groups or geographical
reas to which individuals belong, such as socioeconomic circum-
tances, labor market forces, the organization and quality of the
ealth care delivery system, and the beneﬁts structure, may  play
mportant roles as determinants of NWRSA duration.6 Several pub-
ications have already pointed out some geographical effects in the
uration of NWRSA of individual factor, such as management of
pisodes, social security system or economic sector in the duration
f NWRSA.4,6,7 But few have pointed out geographical variations of
ontextual factors, such as employment status, socioeconomic sta-
us, or medical practice.7–9 Assessing how much of the geographical
ariability in the duration of NWRSA is explained by these factors
an inform resource allocation and the design of interventions and
trategies to improve case management.
There is a general lack of studies that simultaneously assess
oth individual and contextual level factors in relation to NWRSA
uration. The analysis of the NWRSA determinants is further ham-
ered by a multiplicity of interacting causes, making it difﬁcult to
ystematically approach the phenomenon. To circumvent part of
hese limitations, data from various sources could be combined and
nalyzed using multilevel statistical models.6,10–12 While a grow-
ng number of epidemiology studies apply multilevel regression
nalysis to the investigation of associations between individual
nd contextual factors on health outcomes,13 few have studied the
ffect of health variations between geographical regions regard-
ess of the outcome and even fewer studying variability in survival
nalysis with duration.14–16
The current global ﬁnancial crisis which began in 2007 affected
he global economy, and spread fast around the world,17 but in
pain began to become aware from 2008 and its consequences have
een extended over time to the present. The economic recession
as resulted in a substantial increase in unemployment and its
onsequences have affected not only politically but also affected
he economic, social and health system.18 For example, with the
conomic crisis, in Spain the labour market collapsed, creating con-
itions of economic hardship for many ordinary people, and tax
evenues also fell sharply, leading to a budget deﬁcit of 12% of GDP
n 2009. This situation then led to budget cuts, and many areas of
ublic spending as health system were affected.19 Understanding
he geographical variations in NWRSA duration due to contextual
actors taking into account two different periods in relation to the
nancial crisis will be more relevant knowledge.SPAS.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los derechos  reservados.
In Catalonia, an autonomous community in Spain, the health
needs of all citizens are covered through a public national health
care system. NWRSA episodes are certiﬁed by primary care physi-
cians in the national health system, and recorded electronically.
Case management of a NWRSA episode, including wage replace-
ment beneﬁts, is performed either by the Social Security system
or mutual insurance companies (mutuas) that collaborate with
the Social Security system. The main responsibility for certi-
fying a NWRSA episode rests on the primary care physicians
of the social security System, who  establish the start and end
dates of the absence. Physicians of the mutual insurance com-
panies can only suggest the end of an episode, based on their
evaluation of the case. The existence of this electronic registry
offers a unique opportunity to advance our knowledge of the
determinants of NWRSA duration, and examine their tempo-
ral difference. The general aims of this study were to examine
the magnitude of the geographical variability in NWRSA dura-
tion across Catalonia and which individual and/or contextual
factors may  explain this variability, for two speciﬁc years, 2007
and 2010, in order to analyze the inﬂuence of the ﬁnancial
crisis.
Methods
Data sources and variables
Data were obtained on all ﬁrst sickness absence episodes
ending in the years 2007 and 2010 in Catalonia, two years
which may  reﬂect two  distinctly different periods in relation
to the global ﬁnancial crisis, which began in Spain around
2008 and currently still continues. All NWRSA episodes of more
than three days’ duration are initially certiﬁed by a primary
care provider of the national health service and electronically
registered by the Catalonian Institute of Medical and Health Evalu-
ations (ICAMS, by its Catalan acronym), which provides for 100%
capture of all cases. Regarding individual-level data, for each
episode we  obtained data on start and end dates (from which
we computed the duration of the episode), sex, age, 19 eco-
nomic activity branches according to the International Standard
Industrial Classiﬁcation of All Economic Activities, Rev.4 (Avail-
able at: http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=27),
21 group diagnosis codes according to the International Classiﬁ-
cation of Diseases, 10th Revision (ICD-10), the entity responsible
for case management (National Institute of Social Security orself-employed) and 41 non-overlapping homologated territorial
demarcations, also known as comarcas similar to counties (Avail-
able at: http://web.gencat.cat/ca/temes/catalunya/coneixer/).
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We  also obtained data on geographical (county-level) contex-
ual variables for health resources, labor market and socioeconomic
tatus. Speciﬁcally, we used the number of basic health units20 as a
urrogate for the number of primary care centers and physicians of
he National Health Service. Unemployment rates of each year by
ounty were obtained from the Catalonian Government Statistics
nstitute,21 and expressed as percentages of the workforce (16 to
4 years) relative to the total population. As a measure of socioeco-
omic status, we obtained of each year estimates of “market share”,
 comparative index of consumer power produced by a model
quivalent to an average index number of variables for a munic-
pality (population, number of telephones, cars, banks, trucks, and
etail commercial activities), abstracted from the Annual Economic
earbook of Spain.22 Each of these three geographical region indi-
ators was expressed in tertiles. We  were unable to examine in
etail the effect of additional contextual factors due to difﬁculty in
btaining this limited information.
tatistical analysis
To examine the geographical variability of our main outcome,
WRSA duration, we ﬁrst created maps of counties and inserted
he unadjusted median NWRSA duration in quartiles, separately for
omen and men  and for 2007 and 2010. To quantify the magnitude
f the variability between counties we then ﬁtted a series of mul-
ilevel Cox proportional hazard regression models with episodes
ested within counties,23,24 which included Gaussian-distributed
andom effects by county.
For each sex and year, we ﬁrst constructed an empty multi-
evel survival model (i.e., a model without explanatory covariates).
hereafter, we ﬁt separate models for each of the individual-level
ariables and then a model including all individual level factors
ogether in a single model. We  repeated this strategy for the
ontextual-level variables. Finally, we ﬁt a model with all the indi-
idual and contextual factors together. Geographical variability in
WRSA duration was quantiﬁed by the variance of the county-
evel random effect. To assess the magnitude of change between the
mpty and the other models, we computed the proportional change
n variance (PVC).11 To facilitate interpretation of the geographical
ifferences in NWRSA duration, we computed the median hazard
atio (MHR) and the interquartile hazard ratio (IHR).14,25,26 The
HR is the median value of the hazard ratio between two  individ-
als randomly chosen from two different counties, and takes values
 1, where larger values reﬂect greater county-level variability in
WRSA duration.10,27 Speciﬁcally, the hazard ratio is deﬁned as the
atio of the hazards of the individual in the highest “risk” county
o the individual in the lowest “risk” county.14 The IHR measures
he differences in NWRSA duration between the 25% of individuals
n the highest “risk” county (i.e., shorter NWRSA duration) and the
5% of individuals in the lowest “risk” county (i.e., longer NWRSA
uration).25 All models were constructed in R.28
esults
In 2007 there were 580,959 ﬁrst episodes of NWRSA in Catalo-
ia, with a median duration of 8 days (25th percentile, 4 days;
5th percentile, 24 days). In 2010 there were approximately 20%
ewer episodes than in 2007 (466,612 episodes), with the same
edian duration but a wider interquartile range (median, 8 days;
5th percentile, 3 days; 75th percentile, 33 days) (Tables 1–3).
Although the number of episodes in 2010 was slightly higher
mong women than men  (251,741 vs. 214,871), median duration
as the same by sex in both years (8 days). The number and
uration of NWRSA episodes increased with age. Episodes lasted
onger among self-employed workers (median, 30 days in 2007nit. 2015;29(3):164–171
and 50 days in 2010), as compared to salaried workers (median,
8 days in both 2007 and 2010). Regarding economic activity, the
manufacturing category, followed by wholesale and retail trade
reported the greatest number of episodes, although agriculture,
forestry and ﬁshing had the longest duration in both years (Table 1).
Musculoskeletal and respiratory disorders, representing over 20%
of all cases in both years, were the most frequent causes of NWRSA,
but neoplasms had the longest duration, with pronounced differ-
ences as compared to other groups (Table 2).
Figure 1 depicts the differences in unadjusted median duration
of NWRSA in quartiles of days for the 41 counties in Catalonia by
sex and year. There was  a consistent geographical pattern of longer
durations in northwestern Catalonia. By gender, there appeared to
be less variability in NWRSA duration in 2007 as compared to 2010,
reﬂected in a smaller interquartile range.
A statistically signiﬁcant county-level variance was observed in
all of the ﬁtted regression models (Table 4). Overall, as shown by
empty models estimated separately for each year and sex, there
were no major differences between women and men  in either
year, except for slightly lower geographical variability in NWRSA
duration among women  in 2007 (county-level variance, 0.0128;
MHR = 1.11 and IHR = 1.30), which subsequently increased in 2010.
The low MHR  and IHR values (i.e., close to 1.0) in women and men
by year suggest there was small county-level variability.
This small county-level variability decreased further when
individual-level factors were included in the models (Table 4).
In 2007, the individual-level variable that produced the greatest
decrease in county-level variance was diagnosis code (PVC = 18.75%
for women  and 20.81% for men). In contrast, in 2010, employ-
ment status for both genders (PVC = 21.97% for women and 22.09%
for men) and diagnosis code in the case of women (PVC = 22.54%)
decreased the most variability. When all individual-level variables
were introduced into the models, the decreases in county variance
ranged from 34.68% to 45.93%, both in 2010 in women and men,
respectively. The MHR  and the IHR values differed only slightly with
respect to the empty model.
In the models that included only contextual covariates, most
decreases in county-level variance were below 10%, except
for women in 2010, where the number of basic health units
(PVC = 15.03%), market share (PVC = 24.28%) and the model that
included all contextual factors (PVC = 16.18%) were higher.
Finally, when both individual- and contextual-level factors were
included in the models, the PVC ranged from 32.50% (women in
2007) to 42.79% (men in 2010), and the MHR  and IHR were slightly
reduced when compared to the empty models for each gender and
year.
Discussion
Our study is the ﬁrst examining the geographic variability of
the duration of NWRSA and the ﬁrst to simultaneously study both
individual and contextual factors as a potential explanatory fac-
tors of this geographical variability. Furthermore, this study has
allowed us to examine the variation of geographical variability in
two distinctly different periods in relation to the ﬁnancial crisis.
We found small, but signiﬁcant, geographical variability in NWRSA
duration in Catalonia for both sexes and study years, with longer
durations in northwestern Catalonia. This variability was  mainly
determined by individual-level variables, in particular diagnosis
(understandable given the broad range of pathologies leading to
lost work-time),29 and employment status. Contextual covariates
(i.e., number of basic health units and market share) only seemed
to have an effect in women, among whom there was a reduction in
county-level variance in 2010.
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Table  1
Distribution and duration of ﬁrst episodes of non work-related sickness absence by individual factors. Catalonia, 2007 and 2010.
2007 (n = 580, 959) 2010 (n = 466,612)
Episodes (%) MD (P25;75) Episodes (%) MD  (P25;75)
Sex
Male 295,880 (50.9) 8 (4;20) 214,871 (46.0) 8 (3;31)
Female 285,079 (49.1) 9 (4;27) 251,741 (54.0) 9 (3;36)
Age  at onset of absence episode (years)
16-28 143,287 (24.7) 6 (3;14) 85,628 (18.4) 5 (3;15)
29-35  142,249 (24.5) 7 (4;20) 115,572 (24.8) 7 (3;26)
36-45  145,119 (25.0) 8 (4;23) 126,971 (27.2) 8 (3;30)
>45  150,304 (25.9) 14 (6;42) 138,441 (29.7) 15 (5;62)
Employment status
Salaried workers 552,620 (95.1) 8 (4;22) 441,140 (94.5) 8 (3;29)
Self-employed 28,339 (4.9) 30 (14;62) 25,472 (5.5) 50 (19;137)
Entity  managing the sick leave
National Institute of Social Security 274,711 (47.3) 9 (4;28) 154,966 (33.2) 8 (3;33)
Insurance company 306,248 (52.7) 8 (4;21) 311,646 (66.8) 8 (3;33)
Economic activity sector
Agriculture, forestry and ﬁshing 4,907 (0.8) 13 (5;41) 2,503 (0.5) 23 (7;75)
Mining  and quarrying 901 (0.2) 7 (4;17) 579 (0.1) 8 (4;36)
Manufacturing 128,662 (22.1) 8 (4;20) 78,961 (16.9) 8 (3;29)
Electricity, gas, steam and air conditioning 1,006 (0.2) 10 (5;24) 685 (0.1) 11 (5;33)
Water  supply; sewerage, waste management 4,527 (0.8) 9 (4;26) 4,375 (0.9) 8 (3;28)
Construction 60,013 (10.3) 8 (4;22) 35,575 (7.6) 11 (4;51)
Wholesale and retail trade; repair of vehicles 102,063 (17.6) 8 (4;23) 79,206 (17.0) 8 (3;33)
Transportation and storage 28,333 (4.9) 9 (4;25) 24,767 (5.3) 10 (4;40)
Accommodation and food service activities 24,856 (4.3) 11 (5;31) 23,941 (5.1) 12 (4;52)
Information and communication 9,782 (1.7) 8 (4;19) 9,800 (2.1) 7 (3;22)
Financial and insurance activities 8,914 (1.5) 9 (5;27) 6,821 (1.5) 9 (4;32)
Real  estate activities 2,903 (0.5) 10 (5;31) 2,153 (0.5) 15 (5;60)
Professional, scientiﬁc and technical activities 20,781 (3.6) 8 (4;20) 18,395 (3.9) 8 (3;30)
Administrative and support service activities 45,371 (7.8) 9 (4;25) 41,341 (8.9) 8 (3;35)
Public  administration and defense 68,290 (11.8) 9 (4;26) 40,145 (8.6) 8 (4;25)
Education 14,501 (2.5) 9 (5;23) 17,962 (3.8) 8 (4;30)
Human health and social work activities 31,209 (5.4) 9 (4;28) 53,069 (11.4) 8 (3;29)
Arts,  entertainment and recreation 6,208 (1.1) 8 (4;24) 6,892 (1.5) 8 (3;34)
Other  service activities 17,732 (3.1) 10 (5;30) 19,442 (4.2) 11 (4;47)
Total  580,959 (100.0) 8 (4;24) 466,612 (100.0) 8 (3;33)
MD:  Median duration of the ﬁrst non work-related sickness absence episodes, in days. P25,75: 25th and 75th percentiles of sickness absence duration, in days.
Table 2
Distribution and duration of ﬁrst episodes of non work-related sickness absence by the 21 group diagnosis codes according to the International Classiﬁcation of Diseases,
10th  Revision (ICD-10). Catalonia, 2007 and 2010.
2007 (n = 580, 959) 2010 (n = 466,612)
Episodes (%) MD (P25;75) Episodes (%) MD  (P25;75)
II Neoplasms 5,894 (1.0) 32 (12;92) 7,722 (1.7) 74 (18;302)
I  Infectious 68,552 (11.8) 4 (3;6) 53,310 (11.4) 3 (2;5)
III  Hematology 935 (0.2) 29 (12;67) 809 (0.2) 41 (15;95)
IV  Endocrinology 1,754 (0.3) 21 (10;50) 1,661 (0.4) 25 (9;64)
V  Psychiatric 40,958 (7.1) 30 (12;79) 35,413 (7.6) 44 (13;138)
VI  Neurology 6,219 (1.1) 16 (4;50) 6,279 (1.3) 15 (3;65)
VII  Ophthalmology 7,532 (1.3) 9 (5;20) 5,733 (1.2) 9 (4;26)
VIII  Otolaryngology 9,493 (1.6) 8 (4;17) 6,472 (1.4) 7 (3;15)
IX  Cardiovascular 9,556 (1.6) 25 (11;60) 8,874 (1.9) 30 (11;103)
X  Respiratory 145,984 (25.1) 5 (3;8) 91,724 (19.7) 4 (3;7)
XI  Digestive 23,733 (4.1) 8 (4;29) 23,957 (5.1) 5 (2;23)
XII  Dermatology 7,903 (1.4) 11 (5;22) 5,503 (1.2) 11 (5;25)
XIII  Musculoskeletal 118,235 (20.4) 15 (7;42) 99,693 (21.4) 17 (7;61)
XIV  Genitourinary 15,921 (2.7) 10 (5;21) 14,435 (3.1) 9 (4;21)
XV  Pregnancy-puerperium 8,357 (1.4) 23 (10;57) 7,901 (1.7) 27 (9;77)
XVI  Perinatal period 279 (0.0) 11 (4;44) 222 (0.0) 18 (4;45)
XVII  Congenital anomaly 433 (0.1) 26 (11;71) 442 (0.1) 25 (11;71)
XVIII  Not classiﬁed 30,521 (5.3) 6 (3;16) 30,689 (6.6) 5 (2;15)
XIX  Traumatology 49,808 (8.6) 17 (8;43) 39,348 (8.4) 22 (9;64)
XX  External causes 8,371 (1.4) 19 (8;43) 8,185 (1.8) 21 (8;54)
XXI  Risk factors 20,521 (3.5) 19 (8;43) 18,240 (3.9) 25 (9;61)
Total  580,959 (100.0) 8 (4;24) 466,612 (100.0) 8 (3;33)
MD:  Median duration of the ﬁrst non work-related sickness absence episodes, in days. P25,75: 25th and 75th percentiles of sickness absence duration, in days. ICD: International
Classiﬁcation of Diseases.
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Table 3
Distribution and duration of ﬁrst episodes of non work-related sickness absence by contextual factors. Catalonia, 2007 and 2010.
2007 (n = 580, 959) 2010 (n = 466,612)
Episodes (%) MD (P25;75) Episodes (%) MD (P25;75)
Number of basic health areas
2007
≤  7 96,722 (16.6) 8 (4;23)
(7-14] 98,138 (16.9) 8 (4;21)
≥  15 386,099 (66.5) 9 (4;24)
2010
≤  7 77,479 (16.6) 10 (4;40)
(7-14]  81,942 (17.6) 8 (3;34)
≥  15 307,191 (65.8) 8 (3;32)
Unemployment rate (%)
2007
≤ 3.6 18,131 (3.1) 9 (5;25)
(3.6-5.0] 94,269 (16.2) 8 (4;23)
>  5.0 468,559 (80.7) 8 (4;24)
2010
≤  9.2 13,733 (2.9) 11 (4;38)
(9.2-11.6] 225,859 (48.4) 8 (3;32)
>  11.6 227,020 (48.7) 9 (3;35)
Market share (Euros)
2007
≤ 1,836.80 12,584 (2.2) 9 (5;26)
(13,836.8-73,561.8] 69,100 (11.9) 8 (4;23)
>  73,561.8 499,275 (85.9) 8 (4;24)
2010
≤  11,737.7 11,101 (2.4) 12 (5;42)
(11,737.7-78,457.3] 55,240 (11.8) 10 (4;40)
>  78,457.3 400,271 (85.8) 8 (3;33)
Total  580,959 (100.0) 8 (4;24) 466,612 (100.0) 8 (3;33)
M ys. P2
N
p
u
H
c
d
T
V
PD:  Median duration of the ﬁrst non work-related sickness absence episodes, in da
The effect of socioeconomic and labor market factors on the
WRSA duration is feasible. For example, factors related to the
opulation density or the average travel distance for individ-
als to access health services could be affecting NWRSA duration.
igh unemployment, especially during the current global ﬁnan-
ial crisis, could result in fewer NWRSA episodes but of longer
uration because workers may  avoid taking work leave unless
able 4
ariation in the duration of non work-related sickness absence episodes between countie
Women 
2007 2010 
County
variance*
PCV MHR  IHR County
variance*
PCV M
Empty model 0.0128 1.11 1.30 0.0174 1.1
Individual factors
Age 0.0121 5.47 1.11 1.29 0.0166 4.05 1.1
Employment status 0.0115 10.26 1.11 1.28 0.0135 21.97 1.1
Entity  managing the
sick leave
0.0125 2.34 1.11 1.29 0.0175 -1.16 1.1
Economic activity
sector
0.0120 6.25 1.11 1.29 0.0159 8.09 1.1
Diagnosis group 0.0104 18.75 1.10 1.27 0.0134 22.54 1.1
All  individual factors 0.0083 34.92 1.09 1.23 0.0113 34.68 1.1
Contextual factors
Number of basic health
areas
0.0128 0.00 1.11 1.30 0.0147 15.03 1.1
Unemployment rate 0.0127 0.78 1.11 1.30 0.0167 3.47 1.1
Market share 0.0120 6.25 1.11 1.29 0.0131 24.28 1.1
All  contextual factors 0.0131 -2.34 1.12 1.30 0.0145 16.18 1.1
Individual and
contextual factors
0.0086 32.50 1.09 1.24 0.0107 38.15 1.1
CV: Proportional change of variance (%); MHR: Median hazard ratio; IHR: Interquartile h5,75: 25th and 75th percentiles of sickness absence duration, in days.
a condition is quite serious. In a previous study conducted in
Norway, Krosktad and colleagues,8 using multilevel analysis, pro-
vided evidence that these contextual factors can affect individual
NWRSA duration in persons who  end up on permanent disabil-
ity. They concluded that regions with high unemployment, low
socioeconomic status, population decline and long commuting
distance to public services were at a greater risk of disability.
s, by sex and year. Catalonia, 2007 and 2010.
Men
2007 2010
HR IHR County
variance*
PCV MHR  IHR County
variance*
PCV MHR  IHR
3 1.36 0.0173 1.13 1.36 0.0172 1.13 1.35
3 1.35 0.0161 6.94 1.13 1.34 0.0143 16.86 1.13 1,32
2 1.31 0.0155 10.40 1.13 1.33 0.0134 22.09 1.12 1,31
3 1.36 0.0168 2.89 1.13 1.35 0.0172 0.00 1.13 1,35
3 1.34 0.0155 10.40 1.13 1.33 0.0141 18.02 1.13 1,32
2 1.31 0.0137 20.81 1.12 1.31 0.0144 16.28 1.12 1,32
1 1.28 0.0104 39.88 1.10 1.27 0.0093 45.93 1.10 1.25
2 1.32 0.0172 0.58 1.13 1.35 0.0167 2.91 1.12 1,35
3 1.35 0.0159 8.09 1.13 1.34 0.0178 -3.49 1.13 1,36
2 1.30 0.0166 4.05 1.13 1.35 0.0159 7.56 1.11 1,34
2 1.32 0.0167 3.47 1.13 1.35 0.0172 0.00 1.11 1.35
0 1.27 0.0104 39.88 1.10 1.27 0.0098 42.79 1.10 1.26
azard ratio; * Statistically signiﬁcant variance.
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hFigure 1. Geographical distribution of non work-related sickness absen
owever, in our study, contextual factors seemed to have little
nﬂuence on county-level variance, possibly due in part to resid-
al confounding or unmeasured variables. In a separate study of
ickness absence due to mental health diagnoses, Bratberg and
olleagues30 also used a multilevel Cox model with incorporation
f contextual factors similar to ours, such as unemployment rate
nd percentage of aging population, along with a deprivation index
eﬂecting regional living conditions, among others. They found a
arginal effect of several contextual factors on risk of progres-
ion to permanent disability in women but not men, as in our
esults, but did not further analyze the variability of these fac-
ors.
Among the individual-level determinants, the inciting diagno-
is is one of the most important.31,32 In our study, the importance
f the diagnosis was reﬂected in the larger amount of geograph-
cal variability explained by diagnosis, which was not surprising
iven the broad range of pathologies leading to lost work-time.
ther variables like age, sex and the state of current or previous
ealth also have an effect.33 Some of these factors (e.g., age, sex,edian duration) by counties, by sex and year. Catalonia, 2007 and 2010.
occupation and employment status), are not modiﬁable, leaving us
unable to inﬂuence them. But others, such as the diagnosis and
entity managing the sickness absence, are amenable to interven-
tions from a public administration standpoint.34,35 The diagnosis
variable reﬂects not only the pathology that initiated the sickness
absence episode, but also current approaches to its clinical man-
agement (including waiting times for diagnostic evaluations or
speciﬁc procedures, use of evidence-based treatment guidelines,
and return to work practices), all of which can affect NWRSA
duration, but whose efﬁciencies could be improved.36 Likewise,
sharing of information on best case managing practices among
those entities responsible for handling NWRSA episodes could be
promoted.
Another aspect that we should mention was the differences that
we found among women and men. In this sense, we must con-
sider the signiﬁcant gender inequalities in terms of employment
and working conditions, and in terms of reconciling family life, that
yet exist in Spain, and that it could be inﬂuencing the differences
observed here.37
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Largely, NWRSA duration is a consequence of the effect of
rognostic factors that act on its prevalence, with some factors
engthening and others reducing it.3 Despite individual character-
stics explained a large proportion of the geographic variability,
hey still did not fully explain differences between similar indi-
iduals among counties. And, some residual geographical variation
n NWRSA duration persisted after adjusting for both individual
nd contextual levels variables. One of the possible explana-
ions for the residual variability in our study, we should consider
eographic differences in the proportion of populations with spe-
ial clinical susceptibility and fragility, who are older or have
igniﬁcant functional limitations, or are in major need of health
are resources.
Another factor to consider, and rarely addressed in the sickness
bsence literature, is geographic differences in medical practice.
he medical practice directly affects the diagnosis, but it may  also
ave contextual level effects related to the healthcare resources
n the county, efﬁciencies in the delivery of medical services, the
ature of the physician-patient relationship in urban versus rural
reas or variations in medical practice patterns.37 Differences in
dministrative structures, waiting lists for non-urgent procedures,
he level of computer and other technical support and in track-
ng of NWRSA episodes could also be considered.38,39 We had little
nformation on these variables to be able to investigate their effect
n detail. In addition to the number of basic health units, we  did,
owever, explore some other county-level health resources, such
s number of private sector outpatient centers in each public health
ector, and number of hospital beds per 1,000 population, but none
f these showed signiﬁcant effects in preliminary analyses and
herefore were not included in the ﬁnal models (data not shown).
he effect medical practice variability on geographical differences
n sickness absence patterns will need to be examined in future
tudies.
There are some methodological considerations to take into
ccount when interpreting our ﬁndings. First, information on
ndividual behavioral risk factors, comorbidities and health care
tilization, all of this could potentially affect NWRSA duration, was
ot available. Second, most NWRSA incidence and duration stud-
es that have used multilevel models have included individual and
ork-related factors,40,41 but we did not have much information on
he latter to compare our ﬁndings with that research. Moreover, we
id not know the reason for case closure of each NWRSA episode,
hich could have allowed more insight on NWRSA duration, as we
ould have been able to analyze whether the case was  closed due
o cure or improvement of the worker, death or default, or a shift
nto permanent disability status.42
In summary, NWRSA is a major and complex public health
ssue that carries a signiﬁcant economic burden,2,3 and has neg-
tive effects for employees, employers and society in general.1
ecause of its complexity, the theoretical framework of its deter-
inants should take into account the diverse and overlapping
evels considered inﬂuential, including inciting medical diagnosis,
ndividual factors, work-related variables, and aspects related to
ealthcare services, socioeconomics and sociopolitical factors.43,44
n this regard, our study contributes to a better understanding
f sources of variability in the duration of sickness absence by
sing multilevel analysis that allows simultaneous examination
f the effects of many of these individual and contextual level
actors. Further studies are necessary and encouraged, aimed at bet-
er conceptualizing and assessing these effects in terms of health
are, social system and labor market legislation.45 Among these,
ne could examine variations in medical practice, as this could
dentify factors associated with inefﬁciencies in delivery of ser-
ices, along with possible misuse or overuse of sickness absence
eneﬁts.37 Although the data derive from Catalonia, our method-
logical approach and results are generalizable to similar situationsnit. 2015;29(3):164–171
in sickness absence research in other countries. Increasing our
knowledge on the role of these factors in determining the geo-
graphic differences in NWRSA duration will also increase our ability
to design actions to minimize regional differences.
What is already known on this subject
Non work-related sickness absence (NWRSA) varies according
to different individual and contextual factors.
These factors have geographical effects on the duration of
NWRSA.
Prior studies have analyzed these effects due to individual fac-
tors, but few or none have examined those due to contextual
factors.
What this study adds
This study contributes to a better understanding of sources of
variability in NWRSA duration.
Geographical variability in NWRSA duration was found.
Northwest Catalonia had longer NWRSA durations.
This variability was mainly explained by individual factors,
but there was also some effect in women in 2010 due to con-
textual factors.
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